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Germany’s Energiewende



Germany is in a unique position to drive the 
transformation of the energy system in Europe
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Electrical neighbours Germany at a glance

• Population: 82 million 

• Largest economy in Europe,
4th largest in the world 

• Gross electricity production
2016: 648,4 TWh 

• Primary energy consumption
2016: 13.383 PJ



Five reasons for the Energiewende
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 Reduce dependency on energy imports
 Innovation for growth and 

employment: new technologies, new
business models, digitization

 Phase-out nuclear power generation
 Reduce carbon emissions and reach

climate protection targets
 Energy transition can be both

sustainable and economically
successful



Renewables reduce energy import dependence
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Germany is gradually phasing out nuclear 
power until 2022
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Fukushima today

12/2019 
Philippsburg 2
(1402 MW)

12/2021
Gundremmingen C 
(1288 MW), 
Grohnde (1360 MW), 
Brokdorf (1410 MW)

12/2022
Isar 2 (1410 MW), 
Emsland (1329 MW), 
Neckarwestheim 2
(1365 MW)

06/2015
Grafenrheinfeld 
(1345 MW)

12/2017
Grundremmingen B
(1284 MW)

GW

20

10

2005 2010 2015 2020

Grafenrheinfeld

Nuclear power plants in Germany

in operation retired
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The energy transition triad combines efficiency, 
direct use of renewables and sector coupling
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Efficiency first Direct use of 
renewables Sector coupling



The Energiewende represents the long-term 
energy and climate strategy of Germany
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2020 2030 2040 2050Achieved 
2016

2025 2035 2045

.Energy 
Efficiency

% greenhouse gas 
reduction (vs. 1990)

% gross electricity 
consumption

final energy productivity 
(vs. 2008)

primary energy demand 
buildings (vs. 2008)

primary energy 
consumption (vs. 2008)

% gross final energy 
consumption

transport final energy 
consumption (vs. 2005)

Climate

Renewable
Energies

-40
-55 -70 -80 to -95

+2.1% p.a. (2008-2050)

35 40 to 45 50 65 8055 to 60 

18
30

45
60

-20 -50

-10
-40-15 to -20

-80

27.6%

31.7%

14.8%

-6.9%

1.3% p.a.
(2015)

-15.9%
(2015)

+1.3%
(2015)



Germany has made significant progress. But more action 
needed to achieve 40% emission reduction by 2020
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Germany has been a net electricity exporter 
for more than 10 years
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Germany‘s import and export balance of physical load flows
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Net total 2016: 
53.7 TWh/a
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Price: 75 
€/MWh

Price in
€/MWh

Renewables shift the merit order and lower 
price levels on the wholesale market



Power plant 
dispatch in GW

Merit order (stylised)

Price: 35 
€/MWh

RES  nuclear   lignite              hard coal               gas              oil  

Demand: 60 GW

50

100
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Renewables have become Germany‘s No. 1 
source of electricity
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hard coal lignite natural gas mineral oil
others nuclear renewables

gas: 12%

hard coal: 
17%

lignite: 
23%

nuclear:
13%

RES: 29%

hydro: 3%

solar: 6%

wind: 12%

biomass & 
waste: 8%

mineral oil & 
others: 5

Electricity mix in 2016
(648.4 TWh in total)

* preliminary data
rounded figures



Auction results worldwide highlight rapidly 
declining costs for renewables
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4.9*
Germany

6.1*
The Netherlands

Denmark

5.9* 5.5*

6.3*
India

2.9*
UAE

Australia

6.8*

South Africa

6.4* 5.0*

6.0*
Jordan

3.3*
Mexico

* US ct/kWh, at 1.1 EUR/USDWind onshore Wind offshore Solar

Peru

4.7* 3.6*

2.9*
Chile 4.8*

Brazil

2.9*
Morocco

USA

6.4* 4.6*

4.6*

3.6*

1.8*
Saudi Arabia



German RES support payments mainly go to existing 
plants. New installations account for a much smaller share.
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Germany’s security of electricity supply 
remains one of the highest worldwide
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Flexibility options are key to making the 
system renewables-ready
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Share of RE
80%65%50%35%

2025 2035 2050 Target year

20%

Grids

Generation

Consumption

Storage
Batteries

Grid expansion

Flexibility of supply
(conventional and renewables)

Demand response

Power-to-heat

Pumped storage

Power-to-X
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The Electricity Market Act sets up the power market 
for increased shares of variable renewables
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Ensure system securityMore flexibility

Free price information

Strengthen balancing group rules

Removing market barriers for flexibility

• Strengthened market mechanisms 
• No price caps

• Strengthen incentives/commitments 
• Responsible parties bear cost

• Access balancing capacity markets 
• More competition

Capacity reserve as “emergency 
back-up”

Monitoring of security of supply

• “Stand by“ outside of market – operated 
at last resort 

•  “No way back” – no market distortion

• Both nationally and on EU level
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Declining hours of negative prices show that the 
system starts to adapt, but more flexibility is needed
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Market coupling is an essential approach towards 
establishing an EU internal electricity market
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Energy ExchangesRegional markets

Nordic Market

Central-Western Europe

MIBEL

Czech Repuplic/
Slovakia/Hungary

Italy/Slovenia

aligned markets



Thank you
for your attention!
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Bundesministerium für Wirtschaft und Energie
Referat IIA1
Scharnhorststr. 34-37
10115 Berlin

Dr. Martin Schöpe
martin.schoepe@bmwi.bund.de
www.bmwi.de


